
 •
 •
 •

 •
 •
 •



5



z



13 cm v

84°

v = 〈6, -3〉

  〈  2 __ 5   , -   1 __ 5  〉    〈-   2 ____ 
  √ � 5  

   , -   1 ____ 
  √ � 5   

  〉    〈-   2 ____ 
  √ � 5  

   ,   1 ____ 
  √ � 5   

  〉    〈  2 ____ 
  √ � 5  

   , -   1 ____ 
  √ � 5  

  〉   

2a - b

-a + 2b

 A (1, -3) ⎯⎯⎯⎯� A B  

B (-6, -8) 

 D (-8, 1)  C (7, -4) i, j ⎯⎯⎯⎯� CD

 v=(6, -6) ,  w=(3, -4)

4w-v 2v+3w -5w

25 N
50°

3 2 a = 〈3, 8〉 , b = 〈-4, 6〉

a , b

〈7, 2〉 〈-1, 14〉 0 36
a , b θ

35 N
20 40°

a

b



A (3, 4, 10) 		
 AB

B (8, 4, -2)

3x+y-z

x = 〈-1, 5, 2〉, y = 〈2, -3, 4〉, z = 〈-4, 1, 0〉

2x + 1 __ 3  y-z

x= 2i-j+5k, y=-3i+4j-6k, z=3j-2k,

3, 9, -2 , -4, 9, -6

 (-     1 __ 2  , 9, -4)  -1, 18, -8 -12, 81, 12   (  7 __ 2  , 0, 2)   

A (12, -9, 15), B (1, 6, 2)

a=〈7, -3, 8〉, b=〈5, -2, -4〉

c × d

c , d c × d c =〈5, -5, 4〉, d =〈2, 3, -6〉

〈8, 9, -11〉 〈6, -3, 1〉

u=〈5, 2, 8〉, v=〈-3, 4, 6〉

35 7 8 5

63 2 17 4



25° 120 N

108 8 N 88 3 N 56 0 N 50 7 N

B (-2, -3) A (8, -4) ⎯⎯⎯� AB

i , j ⎯⎯⎯� AB

-6i + 7j -10i + j 6i - 7j 10i - j

A (-6, 4)
B (-2, -1)

〈-4, 5〉; 9   〈-4, 5〉;   √ � 41    〈4, -5〉; 9   〈4, -5〉;   √ � 41   

u = 〈8, 7〉 , v = 〈-3, -2〉

-38 -9
-38 -9

2u -v u = 〈-8, 7〉 , v = 〈4, -6〉
〈12, -8〉 〈-12, 8〉 〈20, -20〉 〈-20, 20〉

u = 〈9, 9〉, v = 〈-7, 8〉 θ

7 m/s 3 8 m/s
28°



Z

y x

30°

030°



32° 5 in
31 88 i N 2 79 i N 2 65 i N 4 24 i N

v = 〈-3, 4〉 u

 〈  3 __ 5  , -    4 __ 5  〉    〈-     3 __ 5  ,   4 __ 5  〉  〈8, -6〉   〈-     1 __ 5  ,   1 __ 5  〉  

4 95 cm 2 cm

5 25 cm 3 5 cm

a = 〈4, 6〉 , b = 〈2, 8〉 θ
102.3° 70 4° 43 3° 19 7°

B 0, 3 A 1, 2 		
 AB  

〈1,1〉; 2 〈-1, -1〉; 1 41 〈1, -1〉; 2 〈-1, 1〉; 1 41
12  N F  2 9  N F  1 

21  N; 53 1° 21  N; 36 9° 15  N; 53 1° 15  N; 36 9°

v = 〈3, -4〉, w = 〈3, -1〉, r = 〈2, 7, -2〉, s = 〈-3, 4, 9〉

7 8

2v+ w

〈9, -10〉 〈9, -9〉 〈6, -6〉 〈6, -5〉
r-s

〈5, 3, -11〉 〈-5, -3, 11〉 〈1, -13, -7〉 〈-1, 13, 7〉

25° 60  N
5 m

271 9 j 225 8 j 139 9 j 126 7 j

v = 〈-1, 2, 4〉 , w = 〈-3, -1, 5〉
〈6, -7, 7〉 〈14, -7, 7〉 〈14, 7, 7〉 〈14, -7, -5〉

u = 〈2, 1, 3〉 , v = 〈-4, 3, 0〉 θ
105 5° 54 0° 36 1° -15 5°

b

a



12, 13

〈2, 3〉 〈4, 5〉
23 22
23 22

〈3, 0, -2〉 〈4, -2, 6〉
9 0
9 0

42  N
35 N

54 7 N, 39 8° 38 5 N, 39 8°

54 7 N, 50 2° 38 5 N, 50 2°

〈9, 5〉

60 9° 56 3° 33 7° 29 1°

〈9, 17〉
〈12, 8〉

〈-21, 25〉 〈-3, 9〉 〈21, 25〉 〈3, 9〉

u = 〈-3, 4, 8〉 , v = 〈9, -1, 6〉

82 7 32
101 1 76

〈-7, 7, 4〉 〈9, 5, 3〉

16 2 mi 15 8 mi 14 0 mi 9 5 mi

u = 〈2, 3, 0〉, v = 〈-4, 5, 1〉, w = 〈-2, 3, 4〉
76 8
88 20



12 8° 89 7 ft u

87 58 ft 19 38 ft 19 87 ft 887 47 ft
v = 〈-2, 4〉 u

 〈-     
√ � 5   ____ 5  ,   2  √ � 5   _____ 5  〉    〈-     

√ � 5   ____ 2  ,     
√ � 5   ____ 2  〉  

 〈    
√ � 5   ____ 5  , -   2  √ � 5   _____ 5  〉   〈4, -2〉

b a

4 0 cm; 55 4° 3 73 cm; 55 4°

4 0 cm; 90° 3 73 cm; 90°

a = 〈5, 6〉 , b = 〈-2, 8〉 θ
28 5° 30 5° 36 2° 53 8°

A (9, 2) 		
 A B  

B (-6, 3)
〈15, -1〉; 3 74 〈-15, 1〉; 15 03

〈3, 1〉; 3 16 〈3, 5〉; 5 83
5 N F  2 12 N F  1 

17  N; 67 4° 13  N; 67 4° 17  N; 22 6° 13  N; 22 6°

v =〈-4, 0〉, w =〈-3, 4〉, r =〈-3, 7, 2〉 , s =〈6, -3, 5〉

7, 8

4 w - 2v

〈-22, 8〉 〈-10, -8 〉 〈-4, 16〉 〈-20, 16〉
r - 2s

〈-9, 10, -3〉 〈-15, 13, -8〉 〈15, 13, 12〉 〈9, 1, -8〉
55° 45 8 N

8 m
523 3 j 300 1 j 210 2 j 183 8 j

v = 〈-9, 4, -8〉 , w = 〈6, -2, 4〉
〈32, 84, 42〉 〈-54, -8, -32〉

〈-6, -12, 0〉 〈0, -12, -6〉

b

a



u = 〈3, -2, 0〉 , v = 〈-4, 3, 1〉 θ
176 8° 168 3° 109 0° 11 7°

12, 13

a= -8i+3j, b= 4i+6j

-14 -50
21 0

u =  〈4,   5 __ 4  , -    1 __ 3  〉 , v =  〈  1 __ 2  , -2, -    3 __ 2  〉 
5 5
0 0

56° 18 N
124° 32 N

44  N, 36 5° 42  N, 100 7°

44  N; 216 5° 42  N, 280 7°

〈7, 6〉 〈-2, 12〉

〈5, 18〉 〈5, 6〉 〈9, 18〉 〈9, 6〉

u = 〈23, 14, -28〉, v = 〈12, 16, 13〉
916 6 635 630 200

〈12, 2, 5) 〈-9, 8, 2 5)

56 7 mi 45 8 mi 38 5 mi 22 0 mi

u = 〈1, -4, 2〉, v = 〈6, -5, 1〉, w = 〈3, -4, -8〉
230 178 126 90



10 m v

92°

v = 〈-4, 2〉 u

a-3b

a b

u=3i-4j v=i+2j θ

A(0,-8)   		
 A B  

B(-1,7)

23° 27 N F  1 

55° 33 N F  2 

v = 〈1, -6〉, w = 〈2, -5〉, r = 〈1, -1, 0〉, s = 〈10, -6, 5〉

7 , 8

3w+v

3s - 2r

28° 41 5 N
5 m

v = 〈6, -4, 3〉 , w = 〈4, 2, -6〉 v × w

u = 〈4, -2, 1〉 , v = 〈-3, 5, 0〉 θ



12 , 13

〈8, 2〉 · 〈0, -6〉

〈3, -7, 4〉 · 〈-4, -2, 1〉

30° 15  N
60° 25  N

58 2° 24 7 mi
〈22, 31〉

u = 〈8, 3, -3〉, v = 〈-8, 9, 13〉

〈-7, 12, 3〉 〈9, 13, 4〉

u = 〈0 5, -3, 2〉, v = 〈-7, -0 5, 1〉
w= 〈-4, 7, -8〉



11 4
248°

v = 〈6, -2〉 u

-3a + 1__ 2 b + 2__ 3 a

a b

v= 2i-j u= 4i- 3j θ

A (1 8, -3 8)   
 
 		
 AB   

B (-0 1, -3 8)

12° 18 8 N F  1 

°55 3 2 N F  2 

 v =  〈0,   1 __ 2  〉 , w =  〈2, -   3 __ 4  〉 , r =  〈1, -   1 __ 4  , 2〉 , s =  〈10, -6,   3 __ 4  〉 
7, 8

 - v +   1 __ 3   w

    1 __ 2   r + 4s

42° 300 N
350 N

v =  〈6, -   1 __ 2  , 3〉  , w =  〈4, 2, -   1 __ 3  〉 

 u =  〈-4, -   1 __ 2  , 4〉  , v =  〈-3, -4,   1 __ 3  〉 θ



12, 13

a = 〈8,   2 __ 3  〉 , b=  〈  1 __ 2  , -6〉 

u=〈-2, 6, 8〉, v= 〈-4, -2, -   1 __ 2  〉 

12° 12 2 N
75 8° 18 9 N

〈3, -13〉 〈9, -10〉
〈14, -4〉

u = 〈3, 5, 9〉 , v = 〈3,   1 __ 4  , 8〉 

5, -9, 2 5
3, 3, 0 5 -8, 7, 2

u= -3i+2 75j+k, v= 4i-1 3j+8k, w= -3i-0 5j+2k



)

(

c = 〈-3, 1〉 , d = 〈-8, -11〉

a2
30°

4

30°b

a+b

a-b

b + a= a + b

b-a= a-b

c+d

〈4, -1, 3〉
i, j, k

〈7, -3〉

a × b a =  〈2, 1, 0〉  , b =  〈1, 3, 0〉 
c

8, -3, 0 9, 8, 5

(10, -6, 4)



1

6 cm
60°

3   √ 
__

 3  3 3 3    √ 
__

 3  

3   √ 
__

 3  3   √ 
__

 3  3 3

u v u = 〈1, 1, 2〉 , v = 〈0, 1, -1〉
0  2 -1  1  

u = 〈8, -3, 9〉 , v = 〈-2, 3, 2〉 u × v

-7 〈-33, 34, 18〉
17 〈-33, -34, 18〉

u = 〈1, 3, 4〉 , v = 〈0, 0, 1〉
4  100     √ 

___
 10   10  

u = 〈0, 0, 2〉 , v = 〈0, 2, 0〉, w = 〈1, 0, 0〉
16  2 4  8  

2u+3v u = 〈5, 3〉 , v = 〈-7, 2〉
〈-11, 12〉 〈-11, 6〉 〈-21, 6〉 〈10, 6〉

f(g(x)) g(x)= 2x-4 f(x)= -3x+7
f g x =-6x+10 f g x = -6x+12

f g x = -6x+14 f g x = -6x+19

9x 2-4y 2-36x-8y-4=0

log2 64
4096 8 6 2



log3x=5
243 15 8 3

 u = 〈1, 0, 5〉, v = 〈0, 2, 3〉, w = 〈-1, 1, 1〉 
11-15

-v + 2w

〈1, 2, 8〉 〈-1, -1, -2〉 〈-1, 4, 1〉 〈-2, 0, -1〉

v  w

⎪ 0 2 3
 

    
 -1 1 1      

1 0 5
 ⎥ ⎪ i  j k

 
    

 1 0 5      
0 2 3

 ⎥ ⎪ i  j k

 
    

 0 2 3      
-1 1 1

 ⎥ ⎪ i  j k
 

    
 -1 1 1      

0 2 3
 ⎥ 

v 
 w

2j+3k 〈0, 2, 3〉 -5 5

u, v

35.3° 35.3 π 54.7° -54.7°

w

〈  -1 ____ 
   √ 

__
 3  
   
,   -1 ___ 

    √ 
__

 3  
   
,   1 ___ 

    √ 
__

 3  
  〉 〈 1 ____ 

    √ 
__

 3  
   
,   1 ___ 

    √ 
__

 3  
   
,   1 ___ 

    √ 
__

 3  
  〉 〈  -1 ____ 

    √ 
__

 3  
   
,   1 ____ 
    √ 

__
 3  
   
,   1 ____ 
    √ 

__
 3  
  〉 〈-1, 1, 1〉

h t = -4 9t 2+4t+2

t

4 5 m 3 1 m 2 8 m 2 0 m



2

[0 , 2π] 2 sin 2 θ - 3 sin θ = -1

1500 N
50 28°

u = 〈2, -3, 4〉 , v = 〈9, 0, -1〉

cos θ __________ sec θ+tan θ   =1-sin θ

5 9, -2

-15, 4, 2 5 30, 22, 1
43, -6, 3

i, j, k

6 y u

i, j, k



12 93 cm 1 36 cm

A

29°, 5.5 cm

187°; 5 9 cm

〈-7, -5〉

-15i+ 5j

〈-15, 20〉

〈21, -24〉

〈6,-10〉

19 2N 16 1 N ;

A

54 2°

536 2J

〈5, 0, -12〉; 13

〈3, 11, 10〉

  〈3,-  11 ___ 
3

  ,10〉 

D

22 7

9

〈18, 38, 25〉

〈18, 38, 25〉 〈5, -5, 4〉 = 0

〈18, 38, 25〉 〈2, 3, -6〉 = 0

84 8°

D

D

C

A



C

A

86 2°

<3 8, 0>; <6 2, 3 3>

B

C

B

A

A

A

C

D

D

C

D

D

A

C

A

B

D

D

C

B

C

C

A

A

C

B



C

B

B

C

C

B

A

D

D

A

C

- 0 35 m

9 99 m

 〈  
-2  √ � 5  

 ______ 
5

  ,  
 √ 

__
 5  
 ___ 

5
  〉 

6.0 cm , 219°

116.6°

〈-1,15〉,15.03

17 5N

〈7, -21〉

〈28, -16, 15〉

183.2 J

〈18, 48, 28〉

145 4°

-12

6

48.9° ; 38.8 N

〈35, 52〉

141 3

16 1

76 5

- 4 27 m

-10 57 m

 〈  
3 √ 

___
 10  
 _____ 

10
   ,   

-  √ � 10  
 ______ 

10
   〉 

4 2 cm, 43°

10 3°

〈-1 9, 0〉; 1 9

20 3 N

  〈   2 __ 
3

  ,-   3 __ 
4

  〉 

 〈  81 ___ 
2

  ,-  193 ____ 
8

  ,4〉 

607 1 N

19 3°

 〈-  35 ___ 
6

  ,14, 14〉 

57 4°

0



-8

26.6 N

〈-2, -19〉

40 5

0 52 mi

98 1

+

+

a-b = a+ (-b)

-

-

+

+

b-a, a-b

-
-

-

-

 c+d= 〈-11, -10〉

c+d=

√ 
____________

  (-11) 2+-10 2 ≈ 14.9 

〈1, 2, 3〉 - 〈-3, 3, 0〉 = 〈4, -1, 3〉

〈4, -1, 3〉 = 4i-j+3k

〈3, 7〉

a1 b1 +a2 b2 = 7 · 3 + -3 ·7= 0

|i 
 2   

1

   

j

 
 

 1   

3

   
k

 
 

 0   

0

  |   =0i-0j+5k

12 12

5 39



a = 〈1, 0〉 b = 〈0, -1

〉

a1b1+a2b2=1 0 +0 -1 =0

b= 〈5, -5 a=〈5 ,5〉

〉

 a  1   b  1  +  a  2   b  2  =5 (5) + 5(-5)

= 25- 25= 0

C

B

B

B

B

D

B

D

B

D

A

B

A

D

B

B

 θ = π __ 
3

 , π __ 
2

, 2π ___ 
3

66221 J

73 3°

  cosθ___________ 
1_____ 

cosθ
+ sinθ_____ 

cosθ

=
cos 2θ________ 

1 + sinθ

= 1-sin 2θ________ 
1+sinθ

=
1-sinθ 1+sinθ________________ 

1+sinθ

= 1-sinθ

x – 9 2 + y + 2 2 =25

〈45, 18, -1 5〉

〈-13, 28, -2〉

17 6

6j


